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substantially the same structure, 
however, the gate insulation film just under 
the selective gate electrode 18a 
is formed thicker than the memory transistor 
area. Further, the selective gate 
electrode 18a is connected to the second 
gate electrode 16b of the floating 
gate electrode 16 which is consecutively 
formed in pattern without being 
isolated in, the direction of the word line, 
in a proper position excluding a 
sectional position in FIG. 4B. 

(9) In this embodiment, as shown in the 
section in FIG. 4A, an upper edge 

corner A of the element isolation insulation 

film 14 is recessed by isotropic 

etching, and terminates at a side surface of 

the first gate electrode 16a of 

the floating gate electrode 16. 

(10) That is, a position of the surface 
coming into contact with the floating 
gate electrode 16 at the corner A is lower 
than an upper surface of the first 

gate electrode 16a but higher than an 

interface with the gate insulation film 

15. Further, in an area disposed away from 

the corner A, the surface position 

of the element isolation insulation film 14 

is higher than that of the first 

gate electrode 16a. 

(11) Next, a process of manufacturing the 
NAND type memory array described 

above, will be specifically explained. 
FIGS. 5A-5H show the manufacturing 
process thereof of the section in FIG. 4A. 

(12) As shown in FIG. 5A, a gate 
insulation film 15 is formed on a silicon 
substrate 11, and a first gate electrode 16a 
which will serve as a floating 

gate electrode is deposited on the gate 
insulation film 15. Then a silicon 
nitride layer 31 serving as a stopper mask 
material when in a CMP process of 
the element isolation insulation film, is 
further deposited on the first gate 
electrode 16a. In this embodiment, the gate i 
insulation film 15 is defined as a 
tunnel oxide layer formed by thermal 
oxidation. F[ 



urthermore, the gate 
electrode 16a is an amorphous silico 
or a polycrystalline silicon layerf" 



(13) A resist pattern 32, of which an 
opening is formed in the element 
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control gate is capacitively coupled to the 
floating gate, so a potential 
difference appears between the floating gate 
and the source, drain or channel 
region. This potential difference is used 
to change the charge on the floating 
gate. 

(4) In order to reduce the potential 
difference that has to be provided 
between the control gate and the source, 
drain or channel region, it is 
desirable to increase the capacitance 
between the control and floating gates 
relative to the capacitance between the 
floating gate and the source, drain or 
channel region. More particularly, it is 
desirable to increase the "gate 
coupling ratio" GCR defined as 
CCG/ (CCG+CSDC) where CCG is the capacitance 
between the control and floating gates and 
CSDC is the capacitance between the 
floating gate and the source, drain or 
channel region. One method for 
increasing this ratio is to form spacers on 
the floating gate. See U.S. Pat. 
No. 6,200,856 issued Mar. 13, 2001 to Chen, 
entitled "Method of Fabricating 
Self-Aligned Stacked Gate Flash Memory 
Cell", incorporated herein by reference. 
In that patent, the memory is fabricated as 
follows. Silicon substrate 104 
(FIG. 1) is oxidized to form a pad oxide 
layer 110. Silicon nitride 120 is 
formed on oxide 110 and patterned to define 
isolation trenches 130. Oxide 110 
and substrate 104 are etched, and the 
trenches are formed. Dielectric 210 
(FIG. 2) , for example, borophosphosilicate 
glass, is deposited over the 
structure to fill the trenches, and is 
planarized by chemical mechanical 
polishing (CMP) . The top surface of 
dielectric 210 becomes even with the top 
surface of nitride 120. Then nitride 120 is 
removed (FIG. 3) . Oxide 110 is 
also removed, and gate oxide 310 is 
thermally grown on substr ate 104 between 
the isolation trenches. EEBH»B931Bs8MH5j H 



Doped polysilicor 
layer 410. 1 (FIG. 41 is deposited | 
over the structure to fill the recessed 
areas between the isolation regions 
210. Layer 410.1 is polished by chemical 
mechanical polishing so that the top 
surface of layer 410.1 becomes even with th 
top surface of dielectric 210. I 




(5) Dielectric 2.10 is etched to partially 
expose the "edges" of polysilicon 
layer 410.1 (FIG. 5). Then doped 
polysilicon 410.2 (FIG. 6) is deposited and 
etched anisotropically to form spacers on 
the edges of polysilicon 410.1. 
Layers 410.1, 410.2 provide the floating 
gates . 

(6) As shown in FIG. 7, dielectric 710 
(oxide/nitride/oxide) is formed on 
polysilicon 410.1, 410.2. Doped polysilicon |§ 

ln.Tr.ri.r...i7.?.0. 
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